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Introduction {#s1}
============

One of the leading causes of death are non-communicable diseases (NCDs), killing more people each year than all other causes combined. It has been reported that nearly 80% of NCD deaths occur in low- and middle- income countries. It has been estimated that about one fourth of global NCD-related deaths take place before the age of 60([@R01]-[@R04]).

It has been indicated that the prevalence of non-communicable diseases such as hypertension and diabetes including obesity has increased over the past few years in Iran([@R01], [@R04]). The prevalence of hypertension, diabetes, obesity and overweight in big cities in Iran was 14%, 13%, 27% and 20% respectively([@R01]).

Hypertension is a risk factor for life threatening diseases such as cerebrovascular accidents (CVA), coronary artery diseases (CVD), congestive heart failure (CHF) and chronic renal failure (CRF) ([@R03]-[@R13]). Based on National Health and Nutrition Examination Survey (NHANES) database in United States, the prevalence of hypertension was 24.5% and 28.4% in 1988-1994 and 1999-2000 respectively ([@R11], [@R12]).

The prevalence of hypertension in the capital city of big provinces of Iran was 11%.([@R01]) Also, in Zabol city in south east of Iran, the prevalence of hypertension was 13.9% among adults ([@R04]). In Semnan province, the prevalence of hypertension was 24.1% and 24.8% in urban and rural area respectively.([@R05]) In Tehran, the prevalence of hypertension among taxi drivers was 35.4% ([@R07]).

Based on phase 1 of Isfahan Healthy Heart Study, the prevalence of hypertension in female and male were 15.6% and 18.8% respectively. The prevalence of hypertension was higher in women than in men, except in under 25-year age group. Overall 26.7% of hypertensive male and 47.7% of hypertensive female were on anti-hypertensive pharmacological treatment among which BP was under control in 6.4% of the male and 13.8% of the female ([@R08]).

NCD risk factors can be categorized as \"modifiable\" and \"non-modifiable\". Modifiable parameters include factors that can be altered such as individual and community influences, living and working conditions and socio-cultural factors. Non-modifiable parameters include those factors that are beyond the control of the individual, such as age, sex and genetic factors ([@R01], [@R04]). Diabetes mellitus, cardiovascular diseases, cancer, and chronic obstructive pulmonary diseases are linked by common preventable risk factors related to lifestyle (unhealthy diet, physical inactivity, obesity and overweight, and tobacco use) ([@R01]). Also, four behavioral risk factors that are pervasive aspects of economic transition, rapid urbanization and 21st-century lifestyles are tobacco use, unhealthy diet, insufficient physical activity and the harmful use of alcohol. These risk factors affect low- and middle- income countries, and on poorer people within all countries, mirroring the underlying socioeconomic determinants. There is a fact that poverty exposes people to behavioral risk factors for NCDs and, in turn, the resulting NCDs may become an important driver to the downward spiral that leads families towards poverty ([@R01]).

It has been shown that a major reduction in the burden of NCDs will come from population-wide interventions, which are cost effective and may even be revenue-generating. However, it has been reported effective interventions, such as tobacco control measures and salt reduction, are not implemented on a wide scale because of inadequate political commitment, insufficient engagement of non-health sectors, lack of resources, vested interests of critical constituencies, and limited engagement of key stakeholders ([@R01]).

According to global status report on non-communicable diseases 2010, about 6 million people die from tobacco use each year. Smoking is estimated to cause about 71% of lung cancer, 42% of chronic respiratory disease and nearly 10% of cardiovascular disease. It has been demonstrated that adequate consumption of fruit and vegetables reduces the risk for cardiovascular diseases, stomach cancer and colorectal cancer. Moreover, most populations consume much higher levels of salt than recommended by World Health organization (WHO) for disease prevention; high salt consumption is an important determinant of high blood pressure and cardiovascular risk. High consumption of saturated fats and trans-fatty acids is linked to heart disease. Unhealthy diet is rising quickly in lower-resource settings. In addition, it has been indicated that raised blood pressure is estimated to cause 7.5 million deaths, about 12.8% of all deaths. It is a major risk factor for cardiovascular disease. The prevalence of raised blood pressure is similar across all income groups, though it is generally lowest in high-income populations ([@R01]).

It has been illustrated that at least 2.8 million people die each year as a result of being overweight or obese. Also, it is estimated that raised blood pressure cause about 7.5 million deaths, about 12.8% of all deaths.([@R02], [@R06]) Risks of heart disease, strokes and diabetes increase steadily with increasing body mass index (BMI). Prevalence of overweight is over 50% in the WHO European Region, the Eastern Mediterranean Region and the Region of the Americas ([@R01]).

Physical inactivity is a risk factor of NCDs that causes 3.2 million people die each year. It has been reported that people who are insufficiently physically active have a 20% to 30% increased risk of all-cause mortality. Moreover, regular physical activity reduces the risk of cardiovascular disease including high blood pressure and diabetes ([@R01]).

According to the Alma Ata Declaration, it is obvious that in effective management of diseases, three aspects should be considered. The first aspect was promotive intervention that includes policy actions and intersectoral local actions. The second aspect was preventive intervention which includes personal and behavioral actions and education to encourage behavioral modification. The third aspect was curative and rehabilitative intervention that includes services focusing on individuals who are already diagnosed, to prevent complications ([@R01]).

The first step of planning and policy making for intervention and modification of cardiovascular diseases in a defined population is to assess the prevalence of their risk factors. Therefore, this study performed to assess personnel blood pressure and its risk factors in one of the medical universities of Tehran in te Health Day of 2013.

Methods {#s2}
=======

This cross-sectional study was performed from May 19, 2013 to May 24, 2013 (I.R. of Iran's Health Weak) in one of the medical universities of Tehran. Participants were personnel of the university that completed a researcher-made questionnaire voluntarily; the questionnaire composed of demographic variables such as sex, age and variables about risk factors and preventive factors of cardiovascular diseases such as smoking, history of diabetes, history of hypertension, physical exercise status and so on. The mercury sphygmomanometer was used for blood pressure measurement by well-trained personnel. Systolic and diastolic pressures were measured after the participants had rested in a quiet area for 5 minutes. The subject's arm was placed at heart level in a sitting position. Participants were advised to avoid exercise for at least 30 minutes before their blood pressure measurement. The Korotkoff phase I (appearance) and phase V (disappearance) were recorded for the systolic blood pressure (SBP) and diastolic blood pressure (DBP) respectively (least of 3 readings taken on 1 occasion). Participant weight and height were measured using a ground analogue scale.

Statistical Analysis {#s2-1}
--------------------

The data was analyzed using SPSS 18.0. The level of significance was set at p\< 0.05 for all analyses. One-Sample Kolmogorov-Smirnov Test used to check normal distribution of quantitative variables. Chi Square test used to analyze association between qualitative variables. One way ANOVA test used to analyze association between BMI and hypertension status. Binary logistic regression used to analyze relationship between hypertension status and its risk factors.

Results {#s3}
=======

Of 195 persons participated in this study, 180 persons (92.3%) were male. The majority of participants lived in Tehran (82.1%). Most Tehran residents (13.9%) lived in district No. 4 of the city. Only 30 participants (16.0%) lived in campus houses. More than 80 percent of participants had academic degrees. More than 80 percent of participants worked at the university's main building. [Table 1](#T1){ref-type="table"} shows age, duration of employment, weight, height, body mass index (BMI) and systolic and blood pressure. Only 8 persons (5.6%) were cigarette smokers and 26 persons (14.9%) were hookah smokers. [Table 2](#T2){ref-type="table"} shows status of fruit, fast food and snak use. [Table 3](#T3){ref-type="table"} shows the history of some diseases in participants and first-degree relatives. Among hypertensive cases (18 persons), only 7 cases used antihypertensive drugs. Most of the patients (87.0%) used 1-2 cups of tea per day. Among participants, only 29 persons (15.8%) attended healthy life style classes. Of participants, only 75 persons (40.5%) had normal BMI ([Table 4](#T4){ref-type="table"}).

###### Age, duration of employment, weight, height and BMI (Body Mass Index), systolic and blood pressure of participants

  ---------------------------------- -------- -------------------- ------- -------
                                     Mean     Standard Deviation   Min     Max
  Age (year)                         33.75    9.87                 19      64
  Duration of employment (year)      11.96    9.32                 1       34
  Weight (Kg)                        79.56    12.99                54      126
  Height (cm)                        173.61   7.12                 150     189
  BMI (Body Mass Index) (Kg/(m^2^)   26.37    3.88                 18.51   42.10
  Systolic blood pressure (mmHg)     114.44   8.67                 90      140
  Diastolic blood pressure (mmHg)    73.06    8.45                 50      90
  ---------------------------------- -------- -------------------- ------- -------

###### Status of fruit, fast food and snak use

  ------------------------ --------------- ------------
                           Frequency (%)   
  Yes                      No              
  Fruit use per day        175 (91.6)      16 (8.4)
  Fast food use per week   82 (44.3)       103 (55.7)
  Snake use per week       70 (38.3)       113 (61.7)
  ------------------------ --------------- ------------

###### History of some diseases in participants and first-degree relatives

  --------------------------------------------------- --------------- ------------
                                                      Frequency (%)   
  Yes                                                 No              
  Diabetes                                            3 (1.6)         181 (98.4)
  Renal diseases                                      11 (6.9)        148 (93.1)
  Cardiovascular diseases                             5 (2.8)         176 (97.2)
  Hyperlipidemia                                      14 (8.9)        144 (91.1)
  Hypertension                                        18 (10.1)       161 (89.9)
  Cardiovascular diseases in first-degree relatives   45 (24.7)       137 (75.3)
  Diabetes in first-degree relatives                  26 (14.0)       160 (86.0)
  --------------------------------------------------- --------------- ------------

###### Obesity status of participants

  ------------------ ----------- ---------------
                     BMI         Frequency (%)
  Underweight        \<18.5      0 (0.0)
  Normal             18.5-24.9   75 (40.5)
  Overweight         25.29.9     77 (41.7)
  Obesity class I    30-34.9     29 (15.7)
  Obesity Class II   35-39.9     3 (1.6)
  Morbid Obesity     \>=40       1 (0.5)
  ------------------ ----------- ---------------

[Figure 1](#F01){ref-type="fig"} shows classification of blood pressure based on the seventh report of the joint national committee on prevention, detection, evaluation, and treatment of high blood pressure (JNC 7 category) ([@R14]).
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[Table 5](#T5){ref-type="table"} shows relationship between demographic and other factors among normal, pre-hypertensive and hypertensive groups based on JNC7 categories.

###### Relationship between demographic and other factors among normal, prehypertensive and hypertensive groups based on JNC7 categories

  ------------------------------------------------------- -------- -------------- ------------------ --------------- ----------
  Variables                                               Group    Normal         Pre-hypertension   Hypertension    p value

  Age (SD: Standard Deviation)                                     26.16 (4.11)   26.40 (3.70)       27.42 (3.75)    0.42

  Sex (%)                                                 Male\    82 (91.1%)     74 (97.4%)         19 (86.4%)      0.12
                                                          Female                                                     

                                                                   8 (8.9%)       2 (2.6%)           3 (13.6%)       

  BMI (kg/m^2^)                                                    33.20 (9.46)   33.57 (9.40)       37.36 (13.05)   0.20

  Fruit use per day (%)                                   Yes\     80 (89.9%)     67 (91.8%)         21 (95.5%)      0.70
                                                          No                                                         

                                                                   9 (11.1%)      6 (8.2%)           1 (4.5%)        

  Fast food per week (%)                                  Yes      41 (47.1%)     27 (38%)           11 (52.4%)      0.37

                                                          NO       46 (52.9%)     44 (72%)           10 (47.6%)      

  Snake use per week (%)                                  Yes      36 (42.9%)     24 (34.3%)         7 (31.8%)       0.45

                                                          NO       48 (57.1%)     46 (65.7%)         15 (68.2%)      

  Diabetes history (%)                                    Yes      0 (0.0%)       0 (0.0%)           3 (15.8%)       \<0.0001

                                                          NO       86 (100.0%)    42 (100.0%)        16 (84.2%)      

  Renal diseases history (%)                              Yes      5 (6.6%)       3 (5.1%)           3 (16.7%)       0.24

                                                          NO       71 (93.4%)     56 (94.9%)         15 (83.3%)      

  Cardiovascular diseases history (%)                     Yes      0 (0.0%)       1 (1.4%)           4 (20.0%)       \<0.0001

                                                          NO       84 (100.0%)    70 (98.6%)         16 (80.0%)      

  Hyperlipidemia history (%)                              Yes      5 (6.4%)       5 (8.2%)           4 (26.7%)       0.04

                                                          NO       73 (93.6%)     56 (91.8%)         11 (73.3%)      

  Cardiovascular diseases in first-degree relatives (%)   Yes      15 (17.9%)     18 (26.1%)         8 (36.4%)       0.15

                                                          NO       69 (82.1%)     51 (73.9%)         14 (63.6%)      

  Diabetes in first-degree relatives (%)                  Yes      12 (13.8%)     8 (11.4%)          6 (27.3%)       0.18

                                                          NO       75 (86.2%)     62 (88.6%)         16 (72.7%)      

  Attending healthy life style classes (%)                Yes      12 (13.8%)     13 (18.8%)         3 (14.3%)       0.68

                                                          NO       75 (86.2%)     56 (81.2%)         18 (85.7%)      
  ------------------------------------------------------- -------- -------------- ------------------ --------------- ----------

According to binary logistic regression analysis, (Enter Model), there was a significant relationship between pre-hypertension or hypertension status with first relatives cardiovascular history (p= 0.029). Backward Stepwise (Conditional Model) confirmed this significant relationship. However, Forward Conditional Model showed no significant relationship between pre-hypertension or hypertension status and its risk factors.

Discussion {#s4}
==========

The result of our study showed that only 40.5% of samples had a normal BMI. The mean of BMI was 26.37 (SD=3.88). The prevalence of morbid obesity was 0.5%. Although overweight and obesity are risk factors of hypertension, diabetes and other NCD, it could be modified by life style intervention such as physical activity promotion.

Yarahmadi and his colleagues' study showed that the prevalence of overweight and obesity was 27.0% and 20.0% respectively ([@R01]). Based on global status report on non-communicable diseases 2010, the age-adjusted prevalence of overweight in Bahrain and Egypt was 70.3% and 69.8% respectively. In addition, the age-adjusted prevalence of obesity in Bahrain and Egypt was 32.6% and 34.6% respectively ([@R02]). Godarzi and his colleagues' study showed that the prevalence of obesity in male and female was 64% and 70% in male and female respectively ([@R04]).

Demirchi and Mehrabani's study showed that the prevalence of overweight and obesity was 26.6% and 40.6% respectively ([@R07]). Sadeqi and her colleagues' study showed that the prevalence of BMI\> 25 in male and female was 41.9% and 59.0% respectively.([@R08]) Ahmadi and his colleagues' study showed that the prevalence of obesity in hypertensive and control group was 21.7% and 14.2% respectively ([@R10]). Ong and his/her colleagues' study showed that the mean of BMI (SE) was 27.81 (0.22), 27.87 (0.16) and 27.99 (0.13) in 1999-2000, 2001-2002 and 2003-2004 respectively based on NHNES database ([@R11]).

In 2001, the prevalence of obesity (BMI\>= 30) was 20.9% versus 19.8% in 2000. The prevalence of morbid obesity in 2001 was 2.3% ([@R15]). Saeedi study showed that the prevalence of obesity was 56.5% and 25.0% in diabetic female and male respectively ([@R16]). McNiece and his/her colleagues\' study showed that the prevalence of overweight was 18.1% in adolescent ([@R17]). Tazi and his colleagues\' study indicated that the prevalence of obesity in non-hypertensive and hypertensive adult was 11.1% and 23.6% respectively. Also, the prevalence of overweight in non-hypertensive and hypertensive adult was 24.7% and 32.8% respectively ([@R18]). Fukuda and his/her colleagues\' study showed that the mean BMI (SD) of male and female employees was 22.6 (2.4) and 21.2 (2.9) respectively ([@R19]). Based on a report from a community-based cohort study in Taiwan, mean BMI in normotensive, pre-hypertensive, stage 1 hypertensive and stage 2 hypertensive group were 22, 23.2, 24 and 24.3 respectively.([@R20]) ([@R20]) Steyn and his/her colleagues\' study showed that the prevalence of obesity in male and female adult was 11.1% and 23.6% respectively ([@R21]).

Singh and his/her colleagues\' study indicated that the prevalence of overweight and obesity (BMI\>23 Kg/m2) in normotensive, pre-hypertensive and hypertensive female and male was 14.3%, 82.3%, 83.2%, 16.4%, 70.7% and 71.3% respectively.([@R22]) Ishikawa and his/her colleagues\' study showed that the mean BMI (SD) of normotensive, prehypertensive and hypertensive male and female was 22.0 (2.5), 23.0 (2.8), 23.8 (3.0), 22.1 (2.7), 23.3 (3.1) and 24.3 (3.4) respectively ([@R23]).

Egan and his/her colleagues\' study showed that the prevalence of obesity was 21.8%, 29.5%, 29.6%, 31.4%, 33.4% and 33.2% in 1988-1994, 1999-2000, 2001-2002, 2003-2004, 2005-2006 and 2007-2008 based on NHNES database respectively ([@R24]).

A prevalence study in Iranian military personnel showed that about 20% of participants were overweight ([@R25]).

Our results showed that the prevalence of norm tension, prehypertension and hypertension was 47.9%, 40.4% and 11.7% respectively. Also, there was a significant difference between cardiovascular diseases and diabetes history and hypertension status based on JNC7 categories.

Yarahmadi and his colleagues' study showed that the prevalence of hypertension was 14.0% in the capital city of 6 big provinces of Iran ([@R01]). Based on global status report on non-communicable diseases 2010, the age-adjusted prevalence of hypertension in Bahrain and Egypt was 43.7% and 38.1% respectively ([@R02]).

Godarzi and his colleagues' study showed that the prevalence of hypertension was 13.9% among Zabol city adults ([@R04]). Another study showed that the prevalence of hypertension was 24.1% and 24.8% in urban and rural area respectively ([@R05]). A study on taxi drivers' blood pressure showed that the prevalence of hypertension was 35.4%. This study concluded that hypertension prevalence are correlated positively with age increase, physical activity decrease, cardiovascular diseases history, obesity, low level of education, income increase and family member increase ([@R07]). Sadeqi and her colleagues showed that the prevalence of hypertension was 15.6% and 18.8% in male and female respectively. Moreover, the prevalence of hypertension was higher in female than in men, except in under 25-year age group ([@R08]).

Gu and his colleagues indicated that the prevalence of hypertension was 27.2% in Chinese adult population ([@R13]). In addition, Tazi and his colleagues' study showed that the prevalence of hypertension was 37.2% and 41.3% in male and female respectively. Also, the prevalence of hypertension was 30.6%, 46.5% and 58.1 in normal, overweight and obese samples respectively. ([@R18]) Singh and his/her colleagues' study indicated that the prevalence of female and male prehypertension and hypertension in five Indian cities was 27.2%, 27.2%, 30.0 and 30.6% respectively ([@R22]). Ishikawa and his/her colleagues' study showed that the prevalence of the prevalence of normotension, prehypertension and hypertension was 32.7%, 33.0% (34.8% in males and 31.8% in females), 34.3% (36.8% in males and 32.7% in females) respectively ([@R23]).

A prevalence study in Iranian military personnel showed that 58% and 49.4% of participants had systolic and diastolic pre hypertension respectively. Additionally, the prevalence of systolic and diastolic hypertension was 9.4% and 22.2% respectively ([@R25]).

Based on Mustafavi and Zare study the prevalence of hypertension was 66.4% and 10.1% in elderly and young population respectively ([@R26]). Angell et al showed that the prevalence of hypertension among NYC adults was 25.6% (95% CI 23.4% to 27.8%) and was similar for men and women (Men: 25.5 (22.5--28.7), female: 26.0 (23.5--28.8)) ([@R27]). Kearney and his/her colleagues' study indicated that 26.4% of the adult population in 2000 had hypertension (26.6% of men and 26.1% of women), and 29.2% were projected to have this condition by 2025 (29.0% of men and 29.5% of women) ([@R28])

Based on NHANES database in United States, the prevalence of hypertension was 24.5% and 28.4% in 1988-1994 and 1999-2000 respectively.([@R11], [@R13], [@R24], [@R29], [@R30]) Also, the prevalence of hypertension was 26.0% and 29.3% in 2001-2002 and 2003-2004 respectively ([@R11], [@R24], [@R29]).

Based on Jaipur Heart Watch in India, the prevalence of hypertension in JHW-R, JHW-1, JHW-2, JHW-3 and JHW-4 studies in men was 21.6%, 29.1%, 29.6%, 42.5% and 45.1% and in women 15.7%, 21.7%, 25.5%, 35.2% and 38.2% respectively ([@R31]).

A survey by Wolf-Maier and colleagues showed that the age- and sex-adjusted prevalence of hypertension was 28.0% in North American countries and 44.0% in the European countries based on JNC7 categories ([@R32]). Our study showed that only 8 persons (5.6%) were cigarette smokers. Based on Global status report on non-communicable diseases 2010, the age-adjusted prevalence of current daily cigarette smoking in Bahrain and Egypt was 14.3% and 16.5% respectively ([@R02]). Godarzi and his colleagues showed that the prevalence of tobacco and cigarette smoking in male and female was 36.0% and 15.0% respectively ([@R04]). Sadeqi and her colleagues' study showed that the prevalence of current daily cigarette smoking in male and female was 29.0% and 1.6% respectively ([@R08]). Based on Ahmadi and his colleagues' study, the prevalence of current daily cigarette smoking in hypertensive and normal population was 9.4% and 14.2% respectively ([@R10]).

Tazi and his colleagues showed that the prevalence of current smoking in non-hypertensive and hypertensive samples was 16.4% and 9.1% respectively ([@R18]). Based on a report from a community-based cohort study in Taiwan, the prevalence of smoking in normal blood pressure, pre-hypertensive, stage 1 hypertensive and stage 2 hypertensive men was 72.1%, 69.9%, 70.1% and 75.4% respectively. These percentages in women were 5.3%, 3.8%, 7.0% and 6.5% respectively ([@R20])

Based on Singh and his colleagues' study, the prevalence of tobacco use in normotension, prehypertension and hypertension group of men and women was 35.7%, 30.5%, 30.8%, 9.2%, 10.2% and 10.7% respectively ([@R22]).

Based on the Jichi Medical School Cohort Study, the prevalence of current smoking in normotension, prehypertension and hypertension group was 57.2%, 51.1% and 44.4% respectively ([@R23]).

Based on Jaipur Heart Watch in India, the prevalence of smoking in JHW-R, JHW-1, JHW-2, JHW-3 and JHW-4 studies in men were 50.0%, 38.7%, 35.7%, 27.1% and 59.9% respectively ([@R31]).

Conclusion {#s5}
==========

Despite the low prevalence of hypertension in our samples, the high prevalence of prehypertension and overweight needs great attention. Interventions like lifestyle education, life style modification such as increasing time of physical activity programs per week, dietary modification and low caloric diet and avoiding junk and fast foods could be effective.
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